To preliminarily assess the effectiveness of a simple low intensity therapeutic lifestyle counselling intervention on weight reduction in overweight patients in primary care.
INTRODUCTION
There is correlation between macrovascular disease and weight above the healthy range 1,2 , and therapeutic lifestyle changes (TLC) are the cornerstone in the management of macrovascular disease 3-6 . Therapeutic lifestyle changes include dietary modification, regular exercises, weight reduction and smoking cessation [7] [8] [9] [10] [11] [12] . Existing evidence points to the effectiveness of intensive lifestyle interventions such as weight reduction as little as 7-10% in the overweight which can reduce disease burden from atherosclerotic disease and mortality [13] [14] [15] [16] . However, the majority of randomised controlled trials (the best study design to assess the effectiveness of interventions) on weight reduction have been hospital-based and intensive, with few trials conducted among adults in the primary care setting using simple interventions which are often the only available tool in such resource-limited environments. For example, a PubMed search on 26 December 2013 using the medical subject headings (MeSH) terms "primary health care", "randomized controlled trial (publication type)" "overweight", "exercise" and "diet, reducing" retrieved 264 papers. However, when the MeSH term "primary care" was added, PubMed yielded only five papers, of which two were on children 17, 18 and one limited to adult women and the effects of behavioural intervention for overweight on depressive symptoms and not weight loss 19 . The most rigorous clinical trial on the Proceedings of Singapore Healthcare  Volume 23  Number 2  2014 effectiveness of lifestyle interventions on weight loss is by Wadden et al who randomly assigned 390 obese American adults in six primary care practices to one of three types of weight loss interventions:
(1) usual care, consisting of quarterly primary care physician (PCP) visits that included education about weight management;
(2) brief lifestyle counseling, consisting of quarterly PCP visits combined with brief monthly sessions with lifestyle coaches who instructed participants about behavioural weight control; or
(3) enhanced brief lifestyle counseling, which provided the same care as described for the previous intervention but included meal replacements or weight-loss medication (orlistat or sibutramine), chosen by the participants in consultation with the PCPs 20 .
They found that with usual care, brief lifestyle counseling, and enhanced brief lifestyle counseling, the mean weight loss were 1.7, 2.9, and 4.6 kg respectively (P=0.003); and initial weight decreased at least 5% in 21.5%, 26.0%, and 34.9% of participants respectively (P=0.02).
In the other clinical trial by Luque Hernández et al which evaluated the effectiveness of an intervention program on overweight patients attending a Spanish health centre to achieve a minimum decrease of 5% or an optimum of 10% of initial weight a year, 169 overweight adults were randomly assigned to the intervention group (consisting of consultations every 15-21 days over a year, a low calorie diet and physical exercise prescription, and health education) or control group (consisting of a low calorie diet and consultations three times over a year) 21 . They found that minimum weight loss was achieved by 37.9% of the intervention group and by 21.4% of the control group at six months, and 45.3% of the intervention subjects and 24.3% of the control group at one year. However, although optimum weight loss of 10% was higher in the intervention group, this was not statistically significant. None of these trials were conducted in an Asian population.
In view of the dearth of data on weight reduction interventions in Asian primary care settings, we conducted a six-month randomised controlled trial on 200 overweight primary care clinic patients with the intervention group receiving a structured intervention consisting of diet and exercise education and weight reduction goal setting, and the control group receiving routine advice on to how adopt a healthy lifestyle. As the study was not funded, the limited resources only allowed us to conduct a pilot study, and we hope that the preliminary results reported in this paper can be used to obtain further support to conduct a full clinical trial to evaluate the evidence for duplication of this intervention to other primary care centres to address the increasing disease burden related to obesity in the population 22 .
METHODS

Study design and participants
We conducted a prospective pilot parallel randomised controlled trial of patients between April and December 2010. The study was conducted at the Health Assessment Centre (HAC) of Singapore General Hospital. Although HAC is sited within the campus of an acute hospital, it functions mainly as a primary care clinic with most of its patients being healthy, middle-aged, working adults.
All patients underwent a detailed medical history and physical examination by HAC physicians prior to recruitment into the study. The eligibility criteria for the pilot study were Singaporeans aged ≥18 years, a body mass index (BMI) >23 kg/m 2 , and absence of acute or chronic medical problems and not on any treatment for weight issues from other primary care physicians and weight management units. Foreigners were excluded to increase the likelihood of successful follow-up and patients with medical conditions like diabetes mellitus and hypertension were excluded to ensure patient safety in a home-based self-administered diet and exercise programme. SingHealth's Centralised Institutional Review Board provided ethics approval for the trial and informed consent was obtained from all participants before they were randomised into the intervention and control groups.
Randomisation, concealment and blinding
Sequence generation was by a computerised random number generator, employing a permuted block randomisation scheme using a block size of four. Allocation concealment was maintained by having the random numbers pre-generated by an off-site epidemiologist who was not involved in Proceedings of Singapore Healthcare  Volume 23  Number 2  2014 the participant recruitment process. The trial was single blinded as only the outcome assessors were unaware of the group allocation of participants.
Control
The control group received usual care from the family physician. Usual care from the family physician consisted of informing the participants of their overweight condition and general advice on healthy lifestyle practice and weight reduction ( Table 1 ). The participants did not receive any structured self-help resources or educational materials other than those available in common areas in the clinic.
Intervention
Intervention was modelled after the guidelines set up by the National Cholesterol Education Program 3 , together with the provision of self-help resources provided by the Health Promotion Board of Singapore. We instructed patients on specific steps on making healthy dietary choices based on the DASH diet guidelines 23, 24 , and increasing activity level based on the 2009 guidelines of the American College of Sports Medicine [25] [26] [27] . At baseline, participants in the intervention group underwent a structured 15-minute education/counselling session, accompanied by written materials. The written materials consisted of a standardised package of self-help information booklets detailed in Table 1 .
Patients were allowed to ask questions and seek clarification. There was no subsequent follow-up by phone call, email or sms after the intervention at baseline as the authors deliberately set out to test whether a simple intervention without reinforcement was effective.
Measures
Patients' height, body weight, and hip and waist circumference were assessed at baseline. Body weight and height measurements performed using the InBody 3.0 Body Composition Analyser (Smitech (Asia) Pte Ltd), and hip and waist circumference were measured with a standard measuring tape using usual procedures. The primary outcome measure was change in body mass index (BMI) from recruitment to six months. All baseline and outcome assessors were trained to perform the measures correctly and in a standardised manner.
Sample size calculation
To detect a 20% difference in successful weight reduction (defined as a 7% reduction in BMI) between intervention and control group, assuming an alpha value of 0.05 and power of 80%, and using a one-sided test, the total number of patients needed was 60 subjects for each group. Assuming a dropout rate of 30% for the control group and 45% for the intervention group, we estimated that we needed to recruit 86 and 110 subjects for the control and intervention groups respectively.
Statistical analysis
Categorical variables such as successful weight reduction rate were reported as percentages as summary statistics. Continuous variables such as change in BMI and waist-hip ratio (WHR) were reported as mean and standard deviation (SD). The differences in categorical variables at baseline and at the end of the study between intervention group and control group were compared using Chi-square tests. The differences in continuous variables at baseline and at the end of the study between intervention group and control group were compared using two-independent-sample t-tests. Logistic regression modeling was used to assess the effectiveness of the intervention between the two groups with adjustment of patient's age, gender and baseline BMI. All p-values were one-sided and a p-value<0.05 was considered statistically significant. Data analyses was performed using Statistical Package for Social Sciences (SPSS) Vesion 16.0 software (IRM Corporation, Chicago, IL).
RESULTS
From April to December 2010 (nine months), 517 out of 1,304 patients attending HAC were eligible for the study. Of these, 317 declined to participate (61.3%). Among the 200 who agreed to participate in the study, 88 were assigned to usual care and 112 were assigned to intervention. By the end of six months, 138 of subjects did not return to complete the outcome assessment (69.0%) despite telephone calls asking them to return to HAC (Fig. 1 ). As this pilot trial was not funded, there were insufficient resources to visit the subjects at their homes to perform the follow-up assessments. Of the final 62 subjects who completed the outcome assessments, 24 were from the control groups and 38 were from the intervention group.
At baseline, there was no significant difference in demographic characteristics between the control and intervention group except that there were more males in the control group (p=0.034) ( Table 2 ). The control group was slightly taller than the intervention group (p=0.053) but their BMI was not significantly different between both groups (p=0.605).
Six months after recruitment in the study, the mean BMI declined by 0.08 (SD=0.90) and 0.71 (SD=1.17) kg/m 2 in the control and intervention group respectively. However, the decline in BMI in the intervention group was greater than in the control group (p=0.021) (Table 3) . Even after adjusting for differences between the two groups for age, gender and baseline BMI, the decrease in BMI was still greater in the intervention group than in the control group (p=0.041).
DISCUSSION
Our pilot randomised controlled trial found that, among overweight healthy adults, a structured counselling intervention consisting of diet and exercise education and weight reduction goal setting resulted in statistically significant but small reduction in BMI six months later, compared to usual care. However, these results should be interpreted with caution due to high participation refusal and lost-to-follow-up rates which may have led to significant selection bias and limit the generalisability of our pilot study results.
Comparison with existing literature
A randomised control trial which featured a lowintensity, community-based lifestyle programme to prevent weight gain showed that effective weight management can occur with a combination of personal contact (four interactive group sessions, featuring simple health messages, behaviour change strategies and group discussion) and monthly remote reminders via telephone messages 28 . Those in the control group (n=123) gained weight while those in the intervention group (n=127) lost weight, the difference in weight change between the two groups being statistically significant. This suggests that by escalating the intensity to a manageable level for community setting, a low-intensity present intervention can be an effective weight management tool feasible for use in the community.
The ISAIAH study, a small feasibility study on effecting lifestyle change to prevent diabetes in pre-diabetic patients in the community incorporated behavioural modification techniques such as motivational practice and the use of small group discussions 29 . The fairly low intensity programme of six group sessions using trained educators showed statistically significant reduction in weight, BMI and WHR between the control and intervention groups over a six-month study period. However, the sample size was small (33 patients with pre-diabetes) and the study was conducted in a general practice in an affluent suburb in the United Kingdom where the patients were more educated and motivated to change. Nevertheless, the features of small group setting, use of trained educators rather than physicians and incorporating some behaviour therapy in the intervention are worth considering for incorporation into the design of a lifestyle change programme that is feasible in a primary care setting.
A brief small-group weight-loss intervention, comprising a single 90-minute theory-based education session that targeted personal action planning for healthy eating, physical activity and weight management, was found to be modestly successful among 1,030 newly diagnosed diabetics in a longitudinal matched cohort study in an integrated healthcare organisation 30 with one in five participants losing at least 5% of their initial body weight. Unfortunately, the participant assignment was not random and hence participants who were more motivated were more likely to have enrolled in the programme. Nevertheless, this study's results suggests that a simple structured education intervention, somewhat similar to the present intervention under study which is far less resource intensive compared to those in diabetic prevention programmes, could potentially be an effective weight reduction strategy that can be feasibly implemented in a community setting.
In the DESMOND study involving 824 newly diagnosed diabetic adults across 13 primary care sites in the United Kingdom, a structured sixhour long group education programme resulted in improvements in weight loss and smoking cessation up to 12 months after diagnosis 31 . The programme was delivered by trained healthcare educators and supported by a quality assurance component which ensured consistency of delivery.
The intervention focused on lifestyle factors regarding food choices, physical activity and cardiovascular risk factors. Patients were encouraged to assess their personal risk factors and choose a specific achievable goal of behaviour change to work on. This patient-centred intervention appears to be more effective than standard disease education community programmes.
Study limitations
Our pilot study has many limitations. Firstly, the participation refusal rate (61.3%) and the loss-offollow-up rate was very high (69.0%). This may have led to significant selection bias at recruitment and follow-up which would limit the general usability of our pilot study results. A major reason for these low response rates were the lack of funding to remunerate the subjects for participation in the trial, both at baseline and at six months. Participation in the outcome assessment at six months could have been increased if research assistants visited the subject's home instead of expecting subjects to reattend HAC. However, this option was not possible due to the lack of funding.
As doctors and patients were not blinded to the treatment, patients may have been more receptive to the lifestyle advice given if they knew they were in the intervention group, and doctors may have been less enthusiastic in providing lifestyle advice than usual in the control group.
The study also lacked objective process measures such as dietary practice (e.g. prospective food diaries) and physical activity (e.g. pedometer) measures to better understand how the intervention led to the decrease in BMI. The intervention was only provided at baseline and a larger effect size could potentially become clinically significant if lifestyle education and counseling could have been provided at repeated time-points throughout the six-month period. The study also only followed up Proceedings of Singapore Healthcare  Volume 23  Number 2  2014 participants up to six months and a longer follow-up period could have shed light on the sustainability of the outcomes over a longer period.
CONCLUSION
A pilot randomised controlled trial on 62 overweight healthy adults in a primary care setting found that a structured counselling intervention consisting of diet and exercise education and weight reduction goal setting resulted in statistically significant but small reduction in BMI six months later, compared to usual care. However, the trial was severely limited by a lack of funding which contributed to high participation refusal and lost-to-follow-up rates, and lack of objective process measures. Hence, our pilot results should be interpreted with caution but also with optimism, and may form the basis for seeking funding to perform a full rigorously conducted randomised controlled trial.
